• • !.:-!!;::;ii:ii::iih r •. 



Mil 



Tjlifi 



mm iff \mMmm 



illlM 



1 

•iiii 



Ifiissrgnelf i! : ,| 



i I 



■i-ri '! . 



-f.i.'-f . 

■ : !;•; ;i 



-m#iH£H jfil! f 111 

H:i ! 4 Ml i ! 1:1:1 
. ;•■! ! ii !■! > 

<lH : li i 11 

:! -iirHJWj "if 
|j.!i;|ijhi;l 



!■! N.H.j-' 

[ itith it 
Elirii.il! 



.|l i| : 



Mil !{:| 



fill PI 

mm H, 
1 1 ffij r 

til tilt 
pi mm 

||jl|f|| 

i : ! ;: ,: i |fi |:| I 

in!.' !.!.«>:];! 

ill 



Iffi ill II 



il;:V 



:!h:r:::. 



liliiiiis;; 




jiIf 



2001-048817 (2001.02.20) 

A (Unexamined Publication) 
1999-221428 (1999.08.04) 



TANIMOTO MICHIO, YUNOKI HIROMi, HIRONAKA HIDEYUKI, KIMURA NAOMASA 



NIPPON SHOKUBAI CO LTD, 



C|lfi^M2iS : NIPPON SHOKUBAI (A00076) 

PROBLEM TO BE SOLVED: To provide a method for producing acrolein and acrylic 
acid, by which the acrolein and the acrylic acid can be obtained in high yields, by 
oxidizing propylene in the presence of a Mo-Bi-Fe based compound oxide catalyst in 
fixed bed multitubular type reactors in which the catalyst layers are divided into plural 
catalyst layers, respectively, where the catalyst changed in the contents of Bi and Fe is 
charged so that the contents of the Bi and the Fe are decreased from inlets for the 
gas of the raw material to exits. 

SOLUTION: This method for producing acrolein and acrylic acid comprises catalyticaiiy 
oxidizing propylene with molecular oxygen (-containing gas) in a gaseous 
phase in the presence of a compound oxide catalyst of the formula: MoaWbBicFedAeBf 
CgDhOx (A is Co or Ni; B is P, Bb or the like; C is an alkali metal or Ti; D is Si, Al or the 
like; (a) to (h) and (x) are each the atomic numbers of Mo to O, respectively: when (a) 
is 12, (b) is o to 5; (c) is 0.1 to 10: (d) is 0.1 to 10; (e) is 1 to 20: (f) is 0 to 5; (g) is 0. 
001 to 3; (h) is 0 to 30; and (x) is a number determined by an oxidation state) in 
fixed bed multitubular type reactors whose catalyst layers are divided into two or more 
layers in the tube axis directions, respectively, and in which the catalyst changed in the 
contents of Bi and Fe is charged so that the contents of the Bi and the Fe are 
decreased from inlets for the gas of the raw material to exits. 

COPYRIGHT: (C)2001 JPO 

C07C-027/00 ; B01J-023/88 : CQ7C-045/35 \ C07C-047/22 : C07C-051/25 : C07C~0£ 
C07B-061/00 



■;.!.;:.. 



■!;! 



ii I Hi!!. 



i i !"! ! 
! ;•: i i 



■iTTT 



. hi:;;: 



!!'". 



i ; : 

: i i ! . : : 



mam* 



.•::!! 



llil 




'y>» !:n.;. 



\W\v\ 

ijiji;. 

ifiiw 

ii 



il.-i i Lj: 

■in 



■r- ■_]:■. 



:-*U 
' .-.Hi 



hj:.;.» . \. 



"•.:!! 



liiit. 

! ! ! i i 

■!:!•! ;,!. 

i : ! 

IHil 

\m 

1 :':!:!:! 
|'M! 

! m; 

' i ! n 



C07C-027/00 330 
B01J-023/88 X 
C07O045/35 
C07C-047/22 A 
C07C-051/25 
C07O057/05 
C07B-061/00 300 

4H006; 4H039 



4H006: AA02 AC45 AC46 BA08 BA09 BA10 BA1 1 BA12 BA13 BA14 BA19 BA20 BA21 BA 
BA82 BC10 BC11 BC18 BE30 BQ10 BS10 
4H039: CA62 CA65 CC30 



• !, ' !M 



: : ::: :>:!: 



I-Hi! 



ill 
1 1 



■mm 



mil 

i ! ■ . ] | I: 
!:!Sji|li !: i : 

Hi;;!:!!! 



ten 



.... s.l 3 . 



mm i 



BR 200003343 A (2001.03.13) 
CN 1283604 A (2001.02.14) 
CN 1283604 C (2001.02.14) 
DE 60002793 CO (2003.06.26) 
DE 60002793 T2 (2004.05.27) 
EP 1074538 A2 (2001.02.07) 
EP 1074538 A3 (2001.02.07) 
EP 1074538 B1 (2003.05.21) 
ID 26738 A (2001.02.08) 
KR 0587182 B1 (2006.05.30) 
KR 2001-0049998 A (2001.06.15) 
SG 87148 A1 (2002.03.19) 
TW 572884 B (2004.01.21) 
US 6632965 B1 (2003.10.14) 
ZA 200003948 A (2001.02.20) 

tewipsnaa HP 



- -ill 



ae>B*mmtr (jp) (12) & H 4# 1^ & < A > ai)mmmsm&* 

#^2001-48817 
(P2001-48817A) 

(43)&M H ^Ml3^ 2 £200 (2001. 2. 20) 



(51)IntCl. 7 
C0 7C 27/00 
B 0 1 J 23/88 
C0 7C 45/35 
47/22 
51/25 



3 3 0 



F I 

C 0 7 C 27/00 
B 0 1 J 23/88 
C 0 7 C 45/35 

47/22 A 

51/25 

mmm w?m<D%k5 ol (± e m 



Ma-r(#*) 
330 4H006 
X 4H039 



mm\zm< 





-221428 


<71)ffl«A 


000004628 










(22)ffi«B 


¥^11¥8^4H<1999.8.4) 




*d»ft*^'f'i*as*M*4TB l # l # 








jill 








^*iW®SS*im ; PE«^M#992»flfi© 








1 *^«:H*«rt 
















^»m^TWPIX«^ffiM«92»«J© 








1 «&&B#«l||*r 
















^!S«!»TtflB^KII^iS#992«fl!l© 



















(54) mW<D£ffil W >fej:tf7i?'J;l||fflSjl*i 



(57) :mm 
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{A ) ffl$&b LXTM—fikR ( I ) 
Mo aWbB icFedAeBfCgDhOx 

W£ti&4*t:< t &-«<07C*. Bfiyy. TVf^ 
y. **7*. xX. -ty^A. IS. ?nA£«k 

y it/? y ^A*^sitm&^&< £ k-*D7c 

*£*IL. a. b. c. d. e. f . g. hiJi^xii; 
^tl^ft-Mo. W, Bi, Fe, A, B, C. DfeiV 
OCDJS^cSr^L. a=12(7)fc^ b = 0 — 5. c = 
0. 1 — 10, d = 0. 1—10. e=l — 20. f = 
0 — 5. g = 0. 001—3. h=0 — 30. x{±#* 

mmu^z 2 «m_hfc^t ijLTKtt^sjc^t . ( ^ ) 
b i &£x/F ecomzmiLtiimz. (-) nm#x 

£ J; d £*5«W-£ £ i; *W$.t-t& T? o W yfc J; V 

[ft*3i2 ] m.mtfxxnmfrt>itimz\t}friT b i 

J: "J 1 0 0 JiTF^Jt^Srl. J: 3 W^I 1 IB 

AP^ftPfcft^TAp^VA^IK&S «k o lz 

[ft^3S4] M^XAP^ffiP^ft^TAifgc 
«cofi*^XAPWfcltt#t--&j!iif«^LT 1 J; 

5 OToit^fr-i. J; a i,zwm-hmim3%m^T9 

-4 Wvfft;M:fBittf)T?nW y& U/m 
[0001] 

y jmcommumizm l . m i < y /f^- e 

x?x -i^ffift«!i!«cD#ftTt:7°n b° 1/ y £MffllMt: 

ltt^u w y&iv'r? vjmzmm-t&irmzM 

[0002] 



[#!*co&$i] y°uh°u>*mfflWiikLXT?ziuj y 
&&tfT7V)vm*wmtz>\ l zfotz'>x\ l &, mn. =&y 

[0003] y 7 x>- t-xTx-^a-^s-ft 
-s-. y yfy^w* L^-r < . mizm&zts \, \x 

fmmizmmm^m^mmi (*7^.y>) # 

ffetU iO^y^-y^^WL^-rv^Sii^i. 
=3: -So 

[0 0 04] -icDid ^rnlMtrfif ^-TS <! k £ Bfl^Jfc L 

-c. %m<n&mztittV7^y-vx^x-mm£; 

mtm. fo&WZT7viU4y33£XfT7V)\/M?)W:m 

i?m*mmztix^& . mar. #HBg5 5-1137 
3o-f-&fgfc{±. «^Ji&2^m±^S'jt. #y>7 

A. ^fv-'^A^r^or;^ y^JSo#»^^x.-CvStt 
£ffl«U M«^"XAP*^ffiP^|ni^-5T«tt^j:D 
[0005] 

[^»^ t j; a t -rstsffl] i^^^so^: y 
>f yfeiwr? y ;nKoSjt^{±^^ d izmmzm 

mVtzhnxnfo&tiK ^ris* y 7'-T>Bg;^<7)#*S:}tp 
m LT . ^ag^fc^ 0 33£ t T . ^sJR^-CT 9 n 1/ 
y ;H^^SjgU# S . ^ 'J /fy-b'x 

T? v/]sw^wmm£nmmm£tix^& . 
[0006] #»< tT, 4^J<^sfl^i. * y /fy- 
fxvx -i^a^®-fb«!i«o#ftT^r n t w y & 

[0007] 

^M^mmKm^m \ ^x r n t i^v t^mi ^ 

«^«^*^*-^ - x (c J: 0 ^ffigaafc^fl: LT T9 P 1/ 

y&s&r? v/m^mm.-t&irmzis^x. ( -f ) 

fl«fc LTTfB-« ( I ) 

MoaWbB icFedAeBfCgDhOx 

y. *>7». XX. -ty^A. ^^7*. IS. ?nAfei 
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U&KfcJOT V V*frt*W£ixh&k< b ^-McOit 

jl>a-yyj»frt,miit&'J?%:< b t-ffl<507c^. 0{±S 
SSrSlL. a. b. c. d. e. f. g. hi$£Xfxl£ 
*tl?tlMo^ W. Bi. Fe, A, B. C. Dfcitf 
OCDM^ifcSrilU a=120fc£. b = 0~5. c = 
0. 1 — 10, d = 0. 1 — 10. e = l-20, f = 
0—5. g = 0. 001—3. h = 0— 30. x{±#« 
cDymcDM-ikW&liZj: otgi -SSffiX** ) T'^Sn 

b i is jot e <o**soeLfc«t«*, (-) amxrx 

AP^^tHP^^TB i isJOT e 0*#iJ«fl:<$: 
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< i 3 t=^«rt-4 £ b Zmit-th ^C0X% 

[ooio] 2 ^cDKjmz&mziSr&zmizmifxm, 

Wt& b . b'X7X • «fcfefc&fJ3£5 2S».c7)IK^|i 

[ooii] immx'ffi%-tz>%mi l z#,ttz> trx^x • 

<feft*fcti, -flfcsS ( I ) TJgHSft.* J: 3 ^EUy 
x>^^SM^JtT". ty7ryi2CMU0. 2- 
2 0 OKBfcfc* . US* 1 -? X . * U 7'f> 1 2 

* Jt o . 2-20 cosHrtTfxYx • m& mam 
&&2i»S!«i»u t"^?x^i^i^ 

Mz®mjmizimfti®£\,\ 
[0012] tstmum&Emr&im <etf, rmst 
mmj t^o) wxvx ■ mtmt'&momizftm 

it) . iSW^t'xvx • ^Jt^M2 (fcft'U * 

uy-fyi 2^zn-t hwmt) t-tht. kmi/m2 
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<M1/M2£1) . t'jyf^^^iitSi 
bifiW&b tc *) . — jSr 1 0 0 <Ml/M2T1i. BSi:-r 

[0014] Lfc#oT. #$ffilitf>#* U^JBKfcfcl* 
Ttts 1 <M1/M2=S 1 0 0T**WSft«l*J il^feR 

[0015] *5ffiBfcfeV>-Cli» HBbft (DO 

*mm#xxnm^&mzm^xAmc$&m&jz 

7^> 1 2 fcM-rSSmt 1~2 0 cOtgHl^TApTC* 

[ 0 0 1 6 ] j; 9*#Wtelis M®5mOAp7U«#* 
*N1 (fc/iL. ^jyfyi 2fe*M"«IF3 t Jfc) . 
Sfl^OAp7C*#*^N2 (fc*£U €'j7*fVl 2 
fcStf^H^Jrb) k-TSk. 0. 0 lgNl/N2^1. 
»*L<{±0. 0 5SN1/N2S1. ±0ff*U<tt 
0. 1SN1/N2S1 k*S«fc'3t-ri»0*U^. 

[0017] l^'ot. *mnco£ mt lv«^ 

i3V»T«. 1 <M1/M22; 1 0 0t*ot, L*»fc 0 . 

o i ^m/m^iThmmm&xvmmmzm 

[0018] ^fe. KJ»^'3-P<^*^. ^JC^'XAP 

KM1/M2S10 0. KM2/M3S 1 OOk^r 
4ipfctftifJ:v>. PWUc. SJES^'xAPfflloii!^. 
+*««*5j:VKJC^aiP«o^c7)Ap7n«#* 
tr-etL-e-tLNl. N2&£lSmb-t&b. 0. 0 1 SN1 
/N2S1. 0. 0 lSN2/N3Sli:^SJ;dfc-m 

[0019] *^BjT'«ffl-r^«!M<0^K. 

If . «R, P3a«. UV^^ri:<D^-mT'iJ:v\ 
[0020] *^BJTflOT-r^M^oiMg*St{i#{c 
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mwmt jm. miwm^com.umzi:^m.co 
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itsfKr z?>mmm. * zsmi tx & 
tiz. mmm.&waz<w»t mm 

tix^zmmt:im~f& £ t i>x% & . 
[0021] ^miza^xit. hrss ( i ) xmzti 
h^mtm: %K&wm&xtmtz> ztrfxz § 

[0022] ztii>&m»$>&wimTfo*. mta. 

£$c8EITfc 3 0 0-600 "CCOSKT- 1-10 R$|B£| 

[0023] *mw<vMi\$imi,zimiizfflmi%< . r 

TfB£fc#T"#.g>. M£t£. Tnh'Wi-i 5^» 

*?«H3~3 0§i%, *jiBR0-~6 0t« 
%, fiS, KK#x&£WiStt#x 2 0~8 0§i% 

%k*fr^m&tfxz±m&%mm<vftmmi,z2 5 0 

~4 5 0°CX 0. l~lMPa<OMET. SRIMK (S 
V) 3 0 0~5 0 0 0 h r-^XmX-ttlii^. ifc, 

[0024] 

4. 

[ 0 0 2 5 ] 4£ , WLftty y-ry^co^a. ia 

[00 26] 

tfAP (kPa) <3}gaSfcK}W>i:45D'C&4. 
[0027] 7°nb°pyfe-f^ (*)V%) = (KJSLfc 

100 



V /Uft^/l^/KJE Itrn K !✓ >cr>^z)Vm. ) xio 
0 

ivmco^vm/^Ltzr^vyco^m.) X 1 0 0 
A P ( k P a ) =EJ6»APEE-&JS»fflPJEE 
HS6M1 

(MMH) *3 0 0 0ml *J|fl)!ffllS¥t** t fe-eo+ 

fc^^e u y'fyiryt-^A 1000 gfeit/v^ 

10 0 0ml (CMMa^h 687 gtiJ:tfll!KSZjfc 
1 9 1 gtritfif Lfc. 4fc, «h"X7X2 7 5gJI 

«»5 0 gts iv*2 0 0 g comm^mmzmm us . 

T, ffl-& UJt. ffiHtf V*?A.2. 4 g t:7j< 5 0 

m l fcM? Ufc#»?8tf3 i 2 0 y 
M42g £J!l&«k ®& Lfc. 
[0028] i«J: 3 &LX&ZivfcmM*%mm 

SS1T4 6 0°CT'8Wfra^LT»!i ( 1 ) i 

coj« ( i ) ^fflfig (BeR^Htv^M^jt. mrrat) 

[0 0 2 9] Mol2W0.2B i 1.2F elC o5K0.05S i 

1 

±SBxm ( i ) (ommmizts^x . mtt'xvxnst* 
572gfc, &ttmmrmcDm.£3 8 1 gc^iu 
j^N±ftf« ( i ) tmmizLxmm < 2 > ^KiiKLfc 0 

Cl<7)fl!M ( 2 ) <3ffl&t±ito0 4: *5 O-Cfc-* fc. 
[0 0 3 0] Mol2W0.2B i 2.5F e2C o5K0.05S i 

1 

(KfcRJC) ll:S2 5mmcr)Xx^l^xMKJ!l5^JE« 
^AP«fcJJ2»BI ( 2 ) 5 0 0ml *^L. MM 

^xmam^nm ( 1 > iooomi sr5t»L^„ ±ia 

0^*%*3cfcVM«^^^=3r-&^vStt^'X6 
8W*%o?M-ir^x*ff«u#p B T2. 4#tmi, 8, 
0 0 ommzh?z-oXRIfc£fflmLtz. KI&WBomZ 

$511/8, 000 mmm®mcD'mm$:m 1 

[0 03 1] JtWl 

mmmuz&^x. mm ( 1 > 1 5 0 om 1 o^^flgffl 

[0 03 2] J:b«^J2 

1 fcfe^T. ftUS ( 2 ) 1 5 0 0ml CO^Srffiffl 

l^i3M4^»ji tmmizfcmzft-ite. namm 

llZTjk-f* 
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C°C) 








AP 
(kPa) 




mm 


310 


98.4 


94.7 


93.2 


20.0 




8, 000 


325 


98.2 


94.9 


93,2 


22.0 


ttmm-i 


mm 


300 


98.5 


92.2 


90.8 


19.5 




8, 000 


315 


98.4 


90.4 


89.0 


30.0 




mm 


310 


79.7 


95.8 


76.4 


21.0 




8, OOO 


325 


81.0 


95.6 


77.4 


21.5 



[0034] mtm\2 

ummm 7*3 o o o m 1 &wi®mL&&$>*0># 

CA^^y/fyiTyt-^A 1 o o o s&zwu 

1000ml |Cfl!t3^h4 8 1 g, 5gK-«y^;P4 
8 0gtS«tWqa»»r«2 8 6g&»WLfc. w 
»h'X?X4 1 2 g£*lltlt5 0 g& itf*2 0 0 gCD 
W»*»iafc«Sf» Lfc o »fefut 2oco7j<vtM*±IBSiJ 

■7A3 . 8 g £ 7 J< 5 0 m 1 fcfgji? Lfc#» $tfc <k 2 0 

mm.%mm.coi/v *Y)v 1 4 2 g ^naasm. t 
[0035] icoi a & Lxn^fummm:tmmf 

i6mm, F*3H2mm s ft§6. emnKOU^ti 
ILfcfi SMg£3lT4 8 0'CT'8^HM«tTM« 
( 3 ) fcftfc. Cc7)ft!K ( 3 ) «i)Stti)tcOtfcDtib 

[0036] 

Mol2W0.2B il.8Fel.5Co3.5N i3.5K0.08S il 



±mm ( 3 ) OWKiSfcfeVYC, WlfcxK^hO;!* 
34 3gt, llt'XYXOi^ 68 7gt s 
-y*7l/tf)M£ 3 4 3 gt=3SeLfc£WW4j»l« (3) t 

mmizvxfm (4) £w»u£. £<omji (4) on 

[0037] 

Mol2W0.2B i3Fel.5Co2.5Ni2.5K0.08S il 
(IWfcRfS) ggffeffl 1 fcfcVYtttjSE ( 2 ) <?Dftb9 fc« 
«E (4) «d« (1 ) ^ft&DOilfcji (3) WT 

[0 0 38] &MM3 

mmM2t,z&^x. mm ( 3 > 1 5 0 om 1 o^^m 
ujwew4saft0» 2 1 mmizfrmzftifc, m^m2 

[0039] JrbW!l4 

S9fc0l2te&VYC, MM (4 ) 1 5 0 0ml cO^S-ffiffl 
L*:JiW;t|g»j2 fcRHRtcRJK&fi'ofc. I§!l£i5l2 

[0040] 
[«2] 





RlSUfffl 


C°C) 






urn 


AP 
(kPa) 






310 


98.3 


95.3 


93.7 


16.7 


8, OOO 


320 


98.2 


95.2 


93.5 


17.5 


iti£0IJ3 


mm 


300 


98.7 


92.5 


91.3 


16.9 


8, OOO 


310 


98.8 


90.8 


89.7 


23.7 






3W 


80.1 


.96.0 


76.9 


16.2 


8, OOO 


320 


77.4 


96.3 


74.5 


16.4 



[004 1]iil3 ofc. 

7*3 0 0 0 m 1 Z$mmV%&L> J t<7)*l,Z^9?= V7' [0043 

fViry^-^A 1 000 g&itm^v^'.xxv M012W0. 

IT^-^A 2 6 g *mm Ltz . JMfc* 1 0 0 0 m 1 JJBftHS ( 

tffiK37\';U b 7 5 6 g % iB»— -y ^4 1 2 g $5 i& 512 s. 

mmmzM: 1 9 1 g ^mrnvtz. ttc. mmvx^x 2 s& 1 3 7 

2 9 g SrSililS 5' 0 g tJ J: # 2 0 0 g VMBtttiSfflz. EWttftHI 

mmLfc. %hhtz2^<D7mffiz±mmimmLfz7k zcomm ( 

mmzwr, u& vtz . &v ^> wm^ ^ai. 8g [0044 

£7* 5 0 m 1 (Cjffiff L-fc#*i8 % Jgfc 2 0 MA%mmcO M o 12W0. 

yWV/H 4 2 g£JB»aiahk »£L-fc. J5^±ISM 

[ 0 0 4 2 ] Zeo X 0 iz LT%^ixtmWmt:Mmft * 8 0 1 g 

u ag&e^ «aiL3t. » hfitmmmmwik . ^ com* og 

g6mm, fit 2 mm, I?6. 6mm£>y y^fcfft SMtftfeiS < 

lUf, ffim^fflT4 8 0°CT-8B#P^)tLTM« Ottffi ( 7 

( 5 ) fcflsfc. iOftfcK ( 5 ) tfDfflJfcttifcOfciJ 9 T"$> [0045 



] 

2B ilFelCo5.5Ni3CsO.02S il 

5) ^fMM&fcB^T. llt'XVXOll' 
WgJZfcOMt- 3 8 1 g . «y ^7K?) 
g . *7tffi^r77^hofiSr 5 5 0 gt Ltz 

( 5 ) trnttzixtm ( 6 ) £H«i,fc. 

6) fcfflri6tt»:ofc*jOTft->fc. 

] 

2B i2.5Fe2Co4N ilCs0.02S il 
M ( 6 ) OiBl^fctSV^Tli^b'XVXCT)* 

. mm$.-$k<vm.it 5 7 2 g . «®n. y ^ 

*3 itflHSnA/Vhtf)** 343gt L^m 
6) hRI«tcLTM^ (7) aiU. i 

] 
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Mol2W0.2B i3.5Fe3Co2.5Cs0.02S il 

(7) 500ml s M(6) 500ml,if(5) 
5 0 0ml OJRteaSKbfc. ±iSRJ©lf AP*»&7*nt 

w\ omm%. mmi 7mm o^s%*3 

&Sattl$ia2. 4#T»Al, 8, 0 0 0»i«t^ 
TRJ6£Jltt*L>fc. BOSWJOffitlfe «£ #8 ,0 0 08$ 

[0 04 6] yams 

mMM3 (CfeWt , jBijSE ( 5 ) 1 5 0 0ml <0#£ffiJH 



tiZfrct. 
[0 04 7] 

mmmsten^x. mm (6) 1 5 0 om 1 

[0 048] tt«W7 

5ttfiW3tC*JV^T. JftK ( 7 ) 1 5 0 0ml 

[0049] 
[«3] 



it««7 



loST 



8, OOP 



mm 



8, OOP 



8, OOP 



310 



320 



98.1 



97.9 



Hi 



94.3 
94.4 



92.5 
92.4 



AP 
(kPa) 



17.3 
19.7 



310 



320 



310 



320 



82.4 



80.4 



70.3 



68.7 



94.6 



95.3 



95.6 



95.7 



78.0 



76.6 



67.2 



65.7 



17.0 



17.B 



17.3 



17.5 



[00 50] : 

mm 1 iz&^x. mm a) wvo 0 imm ( 3 > s- 

4 fc^-#-„ 

[00511IW5 



IWfcM 1 fctiV vt s JWR ( 2 ) <0ft*> 0 fcft&M ( 6 ) £ 

4 fc^-f- 0 

[0052] 
[«4] 







C°C) 




mm 




AP 
(kPa) 






310 


98.1 


94.7 


92.9 


17.7 


8. 000 


321 


98.3 


94.4 


92.8 


19.2 




WM 


310 


98.0 


94.6 


92.7 


18.9 


8, OOO 


325 


98.1 


94.2 


92.4 


20.8 



(51) Int. Cl. 7 iSHCf 

C 0 7 C 57/05 
// C 0 7 B 61/00 3 0 0 

mmmm *w he 

1 «sft^4tB*»6j8ft 



F I f-V3-K 
C0 7C 57/05 

C0 7B 61/00 300 

F?—& (##) 4H006 AA02 AC45 AC46 BA08 BA09 
BA10 BA11 BA12 BA13 BA14 
BA19 BA20 BA21 BA30 BA55 
BA82 BC10 BC11 BC18 BE30 
BQ10 BS10 
4H039 CA62 CA65 CC30 



